Anaesthesia is a practical subject \vhich is still primarily concerned with the care of a patient during surgery. In Australia anaesthetics are administered only by medically qualified practitioners \"hose practical training is done in the operating theatre. In theatre, the beginner will need almost continuous superyision of this training with much more varied and distant control being exercised as the end of the training period is reached. In all instances it will be on the one-to-one tutor-to-student ratio that IS commonly associated with the Oxford and Cambridge system. But it differs from this system in two very important respects: firstly, the tutor and student meet much more frequently, and secondly, they meet in a greater variety of circumstances than their Oxbridge counterparts.
Although a major portion of contact is in the operating theatre there is also considerable contact in informal tutorials, a lesser amount in formal lectures, and many opportunities to meet casually and socially, e.g. over a cup of coffee between anaesthetics. Because of this varied and frequent contact, a great educational opportunity is created. The tutor has the opportunity to obtain an understanding of the way each student learns, the things that distract him, the thirigs that fire him with enthusiasm and the social and tamily constraints that may be helping or hindering "his learning.
But care is needed when teaching and learning take place in the operating theatre. The patient is the main reason for the anaesthetist's presence in theatre and the anaesthetist's main job is a vigilance task to ensure the patient's safety. If both tutor and student are concentrating on an instructional sequence, then there is the possibility that a mistake could be made I t is therefore important to know how much time an anaesthetist gives exclusiyely to the patient during an anaesthetic and whether or not he has any time available during the procedure when teaching and learning might reasonably occur without risk to the patient.
\\"e decided to do a simple time and motion study during anaesthesia to see if it was possible to show what proportion of time was spent on direct observation of the patient, on actiyities related to patient care and what distractions from patient care occurred. \Ye are presenting six "selected case-histories" of anaesthetics taken from this preliminary suryey to illustrate the variation that can occur and to serye as a basis for discussing the content and timing of the sort of teaching that might take place in the operating theatre. A brief outline of the method used is therefore appropriate.
.
METHOD
By observing the behaviour of the anaesthetist (principally direction of gaze, posture, conversations or involvement \"ith other Anaesthesia and Intensive Care, Vol. IV, ]\."0. 4, l\'ovember, JrJ76 individuals or equipment) it was possible to make an estimate of the activity which appeared to occupy his prime attention. Four categories were defined :
1. Patient oriented General patient care (e.g. estimations of skin colour and perfusion, checking pulse or heart rate) and procedures (such as intubation, caudal injection and the like) were included in this category.
Apparatus oriented
This included such items as recording, adjustment of apparatus and preparing of injections.
Other
Items relating to patient care (such as assessment of the stage of surgery, instructions to other staff) and distractions (e.g. social talk or attention directed to extraneous things or activities).
Tutor oriented
In those anaesthetics in which a tutor was present tutor oriented time was recorded as a separate item. From induction to exit from the theatre the times at which the trainee changed from one category to another were noted by the observers and recorded using a stopwatch and scribbling pad. At the end of the procedure the time that had been spent in each of these categories could be determined. These times were then expressed as percentages of the total time in order that comparisons could be made between the various lengths of procedures that were monitored. Three striking things were noted.
1. The first was that it was rare for any one activity to occupy the anaesthetist's prime attention for longer than five minutes.
2. The second was that an intermittent, scanning behaviour was seen to occur no matter where the anaesthetist's prime attention was directed. This was usually manifested by short glances (lasting of the order of one to five seconds) which scanned the apparatus and the patient at fairly constant and frequent intervals. These two items have relevance to the psychological skills required for vigilance and their presence during an anaesthetic places limitations on the content of teaching.
3. The third, which will come as no surprise to a practising anaesthetist, was that there were two phases during an anaesthetic. In Phase I the anaesthetist is physically and mentally active e.g. during induction or an emergency state during anaesthesia. In Phase rr the steady state phase, he leads a quieter life unless some action is called for as a result of the patient's condition, when a reversion to Phase I may occur. This item is of relevance when the timing of teaching is discussed. The details of these six selected anaesthetics can now be examined (Table 1) . All the procedures were done on children and lasted less than one hour.
In anaesthetics 1 and 2 no tutor was present. In case 1, 53% of the time was spent in patientoriented activity, with 17% being directed to equipment and 30% being directed to other activities.
Case 2 is markedly different and the very high patient-oriented percentage is probably related to the fact that the lights were out for 12 of the 29 minutes of this procedure. The trainee recognized that this required a greater degree of concentration on patient care than normal and responded accordingly. 3  42·69  58  14  5  23  4  30·51  51  13  7  29  5  24·60  20  15  0  65  6  26·35  50  19  23  8 Anaesthesia and Intensive Care, Vol. IV, No. 4, November. 1976 l\EIL S. PAGET Al\D THo)IAS F. L.,\:'\IBERT A tutor would also be required to recognize that the trainee's attention would be given more to the patient in this situation and would need to adjust his instructional and supervisory activities accordingly. In the remaining four procedures a tutor was present in the room. In anaesthetics 3 and 4, the patient-oriented percentage remained similar to that in the Case 1 and the tutororiented time seems to have come from the " other" category. In anaesthetic 5 however, the tutor has now taken 65% of the time, with only 20% of prime attention being directed to the patient. Though the patient did not appear to suffer, this percentage of patientoriented activity may be unacceptably low and the tutor and student should be aware of this tendency to pay less attention to the patient when teaching is in progress.
Anaesthetic 6 represents a situation when the tutor was present for only part of the 26 minutes. This is perhaps a more common situation than that in which the tutor is present throughout. Although the proportion of time directed to the tutor was small it could be argued that this short burst pattern is a more efficient utilization of the tutor's time and just as effective for the trainee.
DISCUSSIOl\
The literature on this subject is sparse, but a survey of attention during anaesthesia was conducted by Drui, Behm and l\Iartin (1973) in which they analysed the time spent by the anaesthetist in directing his attention to the patient/surgical field. They found the "startling observation that during open-heart surgery, the anaesthesiologist's attention was distracted from this field 46% of the time: such distraction has occurred in 42 % of all operations studied". Though their method of assessing attention was different from ours the percentage of time that we judged to be given to patient care functions is very similar. Drui et al. (1973) concluded that the high proportion of time spent relating away from the patient (±:?% on average) could be decreased by suitable instrument and theatre design.
However, it may be that some time spent relating away from the patient is necessary during an anaesthetic in order that vigilance shall remain at a sufficiently high level to alert the anaesthetist to change. The processes of selection involved in picking out relevant information from a background of "noise" are \'ery complex, hut the frequent scanning function noted in the anaesthetics we observed suggests that it is a necessary part of anaesthesia. Breaks in the continuous scanning function have been shown to enhance the likelihood of recognition of the abnormal (Broadbent 1971) so that the distractions observed as part at the "other" category may help to lift the general level of attention. If teaching acts in the same way as any other distraction, and in examples 2, 4 and 6 it appeared to have taken time from the" other" rather than the "patient-oriented" category, then appropriate teaching may even be desirable rather than deleterious. If it is overdone, as might have been the case in anaesthetic 5, then clearly the vigilance function will be impaired.
\VHAT AND \VHEN TO TEACH
From the above discussion it is possible to make suggestions about the timing and content of teaching in the operating theatre. In a Phase I situation (induction or a period of rapid change during an anaesthetic) the student is mainly concentrating on patient or apparatus oriented tasks. It seems reasonable to assume that if the tutor attempts to teach at such times, either the student will ignore most of his remarks or will listen to the tutor and ignore the patient. In this phase the student is learning by doing and the only sorts of interaction that are appropriate are, simple, very short, factual or technical types of teaching e.g. correction of the trainee's technique or demonstration of new skills or suggestions for alteration of management of immediate relevance. If a suggested alteration or new technique requires further discussion then it should be deferred until another time.
In Phase II (steady state anaesthesia) there is much less activity and the opportunity now presents for a different type of learning. It is in this phase in particular that the oneto-one ratio hetween student and tutor should be of particular value since the student can suggest, or the tutor introduce, topics or, experiences that will be of particular benefit to the student. It should be recognized that there are still limitations on learning in this phase, imposed by the vigilance task required of the anaesthetist. Therefore there is still a need to limit the size and scope of the learning task that is presented to the student. It is suggested that the tutor can explore circumstances that relate firstly to the patient's intercurrent problems, or secondly to the Anaesthesia and Intensive Care, Vol. IV, No. 4, l\'ovember, 7[17(;  conduct of the anaesthetic. It is in this phase that further discussion of the reasons for a change of management in Phase I can be continued. Alternatively short, discreet topics not requiring complicated intellectual processes can be raised but with a limit of five minutes or so for each item.
The last option concerns the initiation of a broad debate on a complicated subject. It is probable that this can be achieved more fruitfully outside the operating theatre. However if the tutor does wish to do the discussion in theatre, perhaps because it is particularly relevant at that time, then he must take over the monitoring function of the anaesthetic whilst the student works out the answer. It may be that the explanation of the low patient care content of anaesthetic 5 indicated that the tutor was looking after the patient whilst the student was learning. If this option is taken then the revised roles of tutor and student must be clearly stated-"I will watch the patient whilst you work out the answer "-and the tutor must guard against being distracted by the trainee's answers. CONCLUSION Timing and content are the important keys to teaching in the operating theatre. The content is determined by the capability of the student to respond to the conflicting demands of patient care and adequate learning. The timing is determined mainly by the ability of the tutor to recognize when interaction is going to interfere with patient care. The skills required for that have been discussed by Paget and Lambert (1976) in another article in this issue of A naesthesia and Intensive Care.
